Crosstalk between huntingtin and syntaxin 1A regulates N-type calcium channels.
We have identified a novel interaction between huntingtin (htt) and N-type calcium channels, a channel key in coupling calcium influx with synaptic vesicle exocytosis. Htt is a widely expressed 350-kDa cytosolic protein bearing an N-terminal polyglutamine tract. Htt is proteolytically cleaved by calpains and caspases and the resultant htt N-terminal fragments have been proposed to be biologically active; however, the cellular function of htt and/or the htt fragments remains enigmatic. We show that N-terminal fragments of htt (consisting of exon1) and full-length htt associate with the synaptic protein interaction (synprint) region of the N-type calcium channel. Given that synprint has previously been shown to bind syntaxin 1A and that this association elicits inhibition of N-type calcium channels, we tested whether htt(exon1) affects the modulation of these channels. Our data indicate that htt(exon1) enhances calcium influx by blocking syntaxin 1A inhibition of N-type calcium channels and attributes a key role for htt N-terminal fragments in the fine tuning of neurotransmission.